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ABSTRACT
Factors Influencing the Employment in the Turkish 
Private Manufacturing Industry
Muzaffer Gulleroglu 
M.A. in Economics
Supervisor ; Assoc.Prof. Dr. Y. Ziya irbeg
June 1993
In this study I tried to analyze the effects of the factors such as price index, 
interest rate and wage index on the employment of the private manufacturing 
industry in Turkey.ln the model used for the study, not only the determinants itself 
but also their lags as a variable including the employment have been investigated. 
The effect ratios of these variables are analyzed and reasons are explained.
The most important factor for the employment in the sector seems finally to be 
the three lagged price index. Because price index is the most volatile factor and 
effects all other variables indirectly. The second important factor is the one lagged 
real interest rate and the third one is the price index without lag.
ÖZET
Türkiye'de Özel Sektör İmalat Sanayi'nde 
İsdihtamı Etkileyen Faktörler
Muzaffer Gülleroğlu
Yüksek Lisans Tezi, Ekonomik ve Sosyal Bilimler
Enstitüsü
Tez Yöneticisi : Doç. Dr. Y. Ziya İrbeç 
Haziran 1993
Bu çalışmada, fiyat endeksi, faiz oranları ve ücret endeksinin, özel sektör 
imalat sanayi isdihdamına etkileri Türkiye için araştırılmıştır. Modelde, sadece 
yukarıda sayılan faktörler değil, bu faktörlerin geciktirilmiş değerleri de değişken 
olarak alınmıştır.
Sonuçta, en önemli faktör, üç period geciktirilmiş fiyat endeksi olarak 
gözlemlenmiştir. Bunun en önemli sebebi, fiat endeksi faktörünün fazlaca değişken 
olması ve dolaylı yoldan diğer faktörleri etkilemesidir. İkinci önemli faktör olarak 
bir period geciktirilmiş reel faiz oranı ve üçüncü oiarak ise fiat endeksinin 
geciktirilmemiş değeri buiunmuştur.
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1. Introduction
The unemployment problem in Turkey is getting bigger and 
bigger while time goes on. Everybody knows the problem but nobody 
was able to produce a feasible solution for this growing headache.
The problem of unemployment shows itself clearly in the 
Turkish private sector. The great changes of employment level in small 
time intervals are the easily observable evidences in the Turkish 
Economy. The big changes in employment level are in both directions 
and they are not random movements.
In Turkey, the economic policies change in a more frequently 
way than in Europe and in the other OECD countries. The most 
important reason of this circumstance is the short run changes in 
administration. Each political party tries to implement its own 
economic model without considering the preliminary works done 
before. So each policy brings some improvements while damaging 
some part of the economy. The effects of the frequently changing 
economic policies on the employment level of the private 
manufacturing industry in Turkey can be seen by analyzing the 
monetary factors in the economy. In this study, I tried to examine the 
effects of the main important factors. I used the interest rate, wage 
index and price index for the years 1980 to 1991 to explain variables 
in the model.These factors can be increased to five or six but because 
of the data collection difficulties, I could just choose three of them. In 
the paper, the effects of the factors for determining the employment 
level of the Turkish Private Manufacturing Industry are explained and 
the reasons are investigated.
2. Theory
Unemployment is one of the most important subject in Economic 
Theory. Either Neoclassical or Keynesian economists have tried to 
explain the reasons of unemployment and studied on to reduce it by 
using different economic tools.
2.1. Neoclassical Approach
Although neoclassical economists moved, thus away from the 
classicals' interest in the long period questions of accumulation and 
growth, they retained their faith in Say's law.
The neoclassical position can be summarized as attributing 
unemployment to interferences with the free and flexible working of 
the perfectly competitive labor market, such as trade unions, minimum 
wage legislations and unemployment benefits. In the absence of such 
'imperfections', the economy would quickly move to an equilibrium in 
which there was no involuntary unemployment. Thus any 
unemployment is regarded in the work available as essentially 
voluntary in a perfectly competitive market clearing wage is rejected.
One can easily conclude that, the simplified neoclassical model can 
not be applied in the economic life of today.
Using the assumptions of the classical theory, change in money wages 
that is one of the main indicators of employment gives below 
discussion. A fall in money wages will not effect demand for the 
product and its price in the partial equilibrium analysis of a tiny sub 
sector of the labor market. This conclusion can no be transferred to an 
analysis of a whole economy, since wage earners are also consumers. If 
direct effects alone are taken in to account, it is impossible to escape 
from the conclusion that money wage cuts must lead to a fall in prices 
in the same proportion and thus to no increase in the demand for labor. 
In the figure-1 this point is indicated. In the top diagram MPL is the 
demand curve for labor, drawn with an elasticity greater than one in 
order to be as favorable as possible to effects of wage cuts. Thus an 
initial cut in the money wage from Wo to W1 leads to an increase in 
wage income as employment increases from ONo to ONI, since the
area under O, Wi/P, B, Niis greater than the area under O, Wo/P, 
A , N o . If the direct effect stopped here we would 
have to concede the possibility of an increase in consumer demand 
following a wage cut. However we also have to take into account the 
effect on production (y) shown in the bottom diagram. An increase in 
employment from ONo to O N I would lead to an increase in 
production from OYo to O Y l, but O Y l would only have been 
preferred to OYo by profit maximizing employers if it had involved 
an increase in profits. Now even if wage earners spend the whole of 
their increment in income for consumption, profit earners are unlikely 
to do so. So the increase in supply resulting from the wage cut is likely 
to exceed the increase in demand. In short, even if a cut in wages leads 
to an increase in wage income and wage earners devote all their extra 
income to consumption, prices can only be prevented from falling 
proportionately by another special assumption that profit recipients 
also consume the whole of their resulting increase in income.
W/p
MPL
N
Figure-1 (direct effect of wage cut)
Analogously, if the initial fall in real wages is the result not of a cut in 
money wage but of an increase in prices, analysis of direct effects 
alone again points to the conclusion that the fall in real wage will not 
be sustainable. Prices will have to return to their former level if the 
resulting increase in output is to be sold.
So the neoclassical claim that wage cuts will cure unemployment 
must rest on the indirect effects of such cuts.
2.2. Keynesian Approach
Keynes' great challenge to his predecessors is his claim to demolish 
Say's law: each supply creates its own demand-meaning in some 
significant but not clearly defined sense that the whole of the costs of 
production must necessarily be spent in the aggregate, directly or 
indirectly, on purchasing the product (and)... that any individual act of 
obtaining from consumption necessarily leads to, and amounts to the 
same thing, as, causing the labor and commodities thus released from 
supplying consumption to be invested in the production of capital 
wealth (Keynes 1936: 18-19)
One of the problems for a discussion of Keynes' employment theory 
is that it was loosely and obscurely expressed. Indeed, it seems likely 
that even Keynes himself was not clear in his own mind about some of 
its finer points (Leijonhufvud 1968:102). This was given enormous 
scope for disputes over its interpretation, and for changes in fashion as 
to the prevailing view of "what Keynes really meant".
The two models:
Neoclassical Keynesian
(1) M=IPy M=IPy+L(r)
(2) y=y(N) y=y(N)
(3) dy/dN=W/P dy/dN=W/P
(4) N=N(W/P) W=Wo
(5) s=s(r) s=s(y)
(6) i=i(r) i=i(r)
(7) s=i s=i
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Where M is the quantity of money,
I is the transaction demand for money 
P is the price level 
y is output
L is the speculative demand for money 
N is employment 
W is wage rate 
s is real saving 
r is interest rate 
i is real investment
The main differences between the two models are these:
(a) Keynes enhanced the model by adding speculative demand for 
money to the transaction demand as a function of interest rate, 
(equation (1)).
(b) Keynes suppressed the supply of labor function and assumed rigid 
wages (equation (4)).
(c) Keynes assumed that saving ( and therefore consumption ) is 
depending on income rather than on the rate of interest (equation (5)).
The equilibrium in the labor market is possible at less than full 
employment level by the Keynesian system, using the combinations of 
these differences. Keynes himself, in his dismissal of Say's law, trying 
to emphasize the importance of the consumption and saving function. 
What Keynes wants to avoid is that, the wage rigidity is his crucial 
assumption. Because this does not differentiate him sufficiently from 
the neoclassicals who think that the rigid wages are the only reason of 
the unemployment in the economy.
In fact, when set down in this form, Keynesian model is not as 
far away from the neoclassical. For instance, on the neoclassical 
analysis, a fall in money wages, via at least its indirect effects, would 
tend to lead to some increase in employment. It must be admitted that 
the possibility of a fall in money wages leading to an increase in 
employment can not be ruled out. As Keynes puts it, 'the consequences 
of a change in money-wages are complicated ( Keynes 1936: 257). 
Therefore a wage cut will increase employment, output and income 
initially ( equation (2)). Consumption will increase as a function of
income ( equation (5)), but investment must also increase if the extra 
output is to be sold. This can only happen at a lower rate of interest 
(equation(6)). Given the quantity of money, this requires a reduction in 
transaction demand for money and thus a reduction in the price level to 
offset the increase in income (equation (1)). However, the fall in prices 
will be at a lower rate than the fall in money wages. Thus in principle, 
a money wage cut could lead to an increase in employment and 
decrease in real wages because the fall in prices is always less than the 
fall in money wages.
Keynes' politically important and analytically influential 
rejection of wage cuts is based not on the rejection of the logical 
possibility that they could, under certain circumstances, lead to an 
increase in employment but on the view that this effect would be slow 
and circuitous and under other circumstances, perverse. He rejects 
them also because except that in highly authoritarian society a flexible 
wage policy would not work.
Another economist Kalecki generally agreed with Keynes theory 
of aggregate demand deficiency, went further than him in many 
respects. Kalecky's analysis is long period with emphasis on the need to 
expand productive capacity proportionately to full employment output. 
Moreover, his capitalist economy is one of oligopolist rather than 
perfect competition in which profit earners have higher propensity to 
save than wage earners and in which the struggle between employers 
over the distribution of income between wages and profit is central. 
The role of unemployment in this system is to maintain discipline in 
the factories and to restrain demands for wage increases and 
improvements in conditions of work. In this way the claims of labor 
for higher real wage are held back to a level compatible with the profit 
demands of oligopolist. Perhaps the most important difference from is 
Kalecki's 'political economy' approach with the state as an endogenous 
element in the model rather than a neutral recipients of economists' 
advice. This makes Kalecki pessimistic about the prospects of achieving 
lasting full employment under capitalism.
Compatible with the Kalecki model, although developed without 
reference to it are the segmented-labor-market theories, which explain 
the fact that workers of equal efficiency do not receive equal wages by
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segmentation on the demand side of labor market. In the most 
influential version of the theory, the labor market is divided in to two 
sectors as primary and secondary with distinct characteristics. The 
primary market offers jobs which posses several of the following 
traits: high wages, good working conditions, employment stability, and 
job security. The secondary market has jobs which are relative to those 
in the primary sector decidedly less attractive. They tend to involve 
low wages, poor working conditions, considerable variability in 
employment and little opportunity to advance. Within the primary 
sector the firms are filled internally by upgrading workers along 
established promotion ladders. Within the secondary sector, 
employment prospects for a large number of urban workers in menial 
jobs are little affected by schooling, training and other factors 
influencing productivity. Thus certain types of jobs are characterized 
as inherently unstable, independent of cyclical fluctuations in activity 
thereby ensuring a pool of unemployed in which 'excluded' 
disadvantaged groups (defined by ethnicity, citizenship, age or sex) are 
disproportionately represented and which is topped up at least as fast as 
it is tapped.
Glower (1965) emphasizes that the key contribution of Keynes, 
in contrast to previous economists who are essentially analyzing barter 
economies, was to spell out the implications of monetization. 
Households wanting to purchase good must normally first exchange 
their labor services for money before they can exchange the money for 
goods. This introduces the possibility of disequilibrium, with 
households unable to find purchaser for their labor, therefore unable 
to carry through their expenditure plans. In the absence of a Walrasian 
auctioneer false trading will occur at disequilibrium prices. Since 
traders will be unable to sell all they want at these prices, further 
'deviation amplifying' effects will set in, as producers further curtail 
their demand for labor, and so on.
The new disequilibrium approach to Keynesian macroeconomics 
has, as might be expected, inspired many microeconomists to try to 
provide it with choice-theoretic underpinnings. Among the most 
influential are those (Gordon, Baily) who have suggested that labor 
market transactions can be viewed as implicit contracts between risk
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averse employees and less risk averse employers. In such contracts 
employers are seen as 'insuring' their employees by paying them real 
wages which fluctuate less than they would otherwise do. This analysis 
yields a prediction of stickiness in real wages and hence of layoffs and 
persistent disequilibrium unemployment as aggregate demand falls. 
However, the logic of this conclusion is in dispute and asymmetric 
information between firms and worker has to be introduced to 
generate both sticky wages and excessive layoffs in bed times. Most of 
the economists would agree with that a good deal of work remains to 
be done on the theoretical foundations of the disequilibrium model.
All the models described above are the general approaches to 
the employment subject in the Economic Theory. In Turkey, 
employment level in Manufacturing Industry also depends some other 
cultural, sociological and economical factors that had not been covered 
by the above descriptions. In the real life, each country has its own 
special structure which is effective on the employment level of the 
related country. On the other hand most of these special factors can not 
be measured easily in the empirical works.
In this paper, beginning from the equations 1-7 in the Keynesian 
and Neoclassical models, I made a maximization on utility and found 
the employment level as a function of real wage, price level and 
interest rate. The regressions in the methodology part also based on 
this maximization.
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3. General Overview Of The Turkish Manufacturing
Industry
The manufacturing industry in Turkey has begun to develop after 
1981. Until the beginning of this year, like all other sectors in Turkish 
Economy, manufacturing industry could not get enough incentives 
either from government or from private enterprises.As one of the 
major reasons of this low amount of incentives available to the Turkish 
Manufacturing Industry sector was the undesirable conditions of 
Turkish Economy in those years. Before 1980's, the main problems of 
the Turkish Economy were high inflation, instable economic policies, 
political disputes, the gap in balance of payments, low deposit rate, 
short lived government administrations and scarcity of foreign 
currency.
If we look at the Turkish Manufacturing Industry after 1980, the 
change in investment shows its effects on the employment level. 
Therefore, the conditions of the manufacturing sector began improving 
rapidly. Observing the private side of the manufacturing industry, the 
percentage ratio of investment in Manufacturing Industry to the total 
capital investment in Turkey, indicate the policy of the private sector. 
This ratio was 14.58% in 1981, then it increased to 15.6% in the next 
year. The economic conditions forced private sector to decrease the 
investments by time, as it was 15.41% in 1984, 13.65% in 1985, 
12.48% in 1987, and 11.05% in 1989 (see table-2). According to 
surveys of the Istanbul Chamber of Commerce (Istanbul Sanayi Odası), 
the employers enunciated the main reasons of this decline as: low 
demand with 53.3%, financial difficulties with 24.7% and lack of raw 
materials with 14.7%. But a recovery in this ratio was realized in 1990 
; it was 16.02% of total capital investment in Turkey.
The great investment ratios of 1981-1984 period showed its effect in 
the following years. By looking at the first line in table-2, the 
percentage of production in the manufacturing industry to GNP in 
Turkey had an increasing trend until the year 1988. On the other hand 
decreasing investment ratios since 1985 had an immediate effect on the
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production in the manufacturing sector and forced it to decline after 
the year 1988. This fall has continued in the years 1989 and 1990.
In 1986 the average growth rate of the sector was 13.1%. According 
to the State Institute of Statistics data series, the value added of the 
Turkish Manufacturing Industry with fixed prices was 9.1% in 1987. 
The private side growth rate was just 5.65% but due to 15.3% growth 
rate of public sector, the average rate was reached to 9.1%. If we look 
at the efficiency rate of the sector, we can easily see that, it was the 
highest rate which has been achieved since 1982. In 1988, the real 
output increase in private side of manufacturing industry was 5.6%. 
This value was the same compared with the previous year value. The 
main important reasons of this similarity in growth rates are the 
indifferent investment ratios and similar employment level in those 
years (figure-2). In 1989, the value added increase in the Turkish 
Manufacturing Industry was 1.42%. This rate was smaller than the 
average growth rate in Turkish Economy. This small growth rate was 
the smallest one in this sector since 1950 except the years 1960, 1970, 
1979 and 1980. In other words, the Turkish Manufacturing Industry 
was in bottle neck position in 1989.
The average growth rate of the sector was 9.6% in 1990. In the first 
quarter, the growth rate was higher than the average growth rate in 
Turkey but in the succeeding quarters of 1990, the rate decreased 
which yielded the annual rate of 9.6%. This growth rate is higher than 
the rate in previous years but this is basically due to the fact that, the 
production in 1989 were low, therefore the growth rate in 1990 
seemed greater than 1988 and 1989 values. However the high growth 
rate in 1990 has some real causes such that the demand to durable 
consumption goods increased in this year considerably.
In Turkey, the Manufacturing Industry has an important role in 
labor market since 1960 s. Especially after the year 1980, the great 
increase can be easily seen in the private side. There has been a steady 
increase in employment level till 1990, but after this year, a decrease is 
observed in employment level.
Among the years 1960-1990, the increment of the employment in 
manufacturing industry was 238 % and currently, 9000 workshops and 
factories which have more than 10 employees in this sector. 238 %
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increase can be considered very high if it is compared with the other 
sectors in Turkish Economy, but the percentage ratio of manufacturing 
industry employment to the total employment in Turkey is still very 
low. For example, in newly developed countries like Singapore and 
Hong Kong, this ratio is about 30-35 % while in Turkey, it is about 
14.5 %.
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4. Data Description
In the study, I used quarterly data from 1980 to 1991 for four 
variables ; interest rate, real wage index, price index, and employment 
level. The reason of choosing quarterly data is impossibility of 
handling the monthly data for some variables in Turkey. As the base 
year for the price index I have chosen the year 1981. The principal of 
the second quarter of the year 1981 has been taken as 100 and the 
values of the years have been calculated according to this year value.
As long as the interest rate is concerned, I did not use the official 
Central Bank rates. Because, this kind of interest rate will not be 
adequate for the model I used. In most of the sectors in the economy, 
there are a lot of incentives and subsidies from the government to 
develop the sector and increase the investment. Manufacturing Industry 
is one of the sectors that gets this kind of incentives largely. Such 
government policies offer great advantages for the sector in question. 
The most common incentives are the following:
a) Tax Advantages: Not to pay tax in some following periods 
after investment.(custom tax, fixed asset tax etc.).
b) Economic Advantages: Low rated credits.
c) Credit Advantages: Credit from some certain funds like 
investments funds with low rated interest.
d) Other Advantages: Foreign currency credit, rights to import 
for used factories.
This kind of incentives has great effect on the interest rate of 
credits which are given to the manufacturing industry. This effect can 
be seen by calculating the percentage ratio of total subsidies to the total 
credit for the sector in question and subtracting this value from the 
official central bank interest rate. Table-1 in appendix contains this 
kind of interest rate data.
In the part of appendix, all the data and their graphs are given 
in detail. Figure-2 shows the number of employment in private sector 
among years 1980-1991. From the year 1980 to 1991, there exists an 
increasing trend in employment level. Indeed, the graph shows 
Random-Walk-With-Drift characteristics. Employment data has two
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sharp increases between the periods in question. One of them is at the 
beginning of the year 1983. The reason of this increase is the short­
term changes in government administrations. During the same year the 
army gave up the administrative power and the multi-party system 
have been introduced once again in Turkey. The second peak of the 
increase was in the year 1987. This year was again an election year for 
Turkey. Between the years 1988 and 1989 the employment level 
continues to have oscillatory behavior with small increasing trend. The 
biggest decrease begins in the year 1990 and continues. Because this 
year is the beginning of the gulf crisis. This situation effects Turkey 
negatively like all other countries in the world. If we also look at the 
figure-3, the percentage changes shows us some non negligible moving 
in the employment in related interval.
In figure-4 in appendix, percentage changes in real wage index 
can be observed. The changes are always positive at the beginning of 
each year and negative at the ends as expected. Because, most of the 
nominal wage increases are made at the beginning of the years. The 
highest decrease was occurred at the end of 1987 and the highest 
increase is at the beginning of 1991. These great changes are caused by 
not only the increase or decrease in nominal wages but also the changes 
in inflation in Turkey during these years. For example in 1991, the 
nominal and real wage indices were very high. In 1987, the increases 
in prices were in peak value so the changes in real wage index were 
considerably negative. These price relations could be seen from the 
figure-5 in appendix. The price changes are always positive, therefore 
the inflation exists persistently. On the other hand the value of inflation 
is volatile. The important peaks are at the end of 1983 and 1987 
because of the elections in Turkey.
In figure-6 in appendix, percentage changes in interest rate 
values show similar relation with the previous graphs. Again because 
of the high inflation after election in 1983 and 1987, the interest rate 
changes reach peak values. In other years, the changes show such 
characteristics similar to the Random-Walk.
If we look at the figure-7 in appendix, the pattern of the 
employment and wage index shows the negative relationship between 
these two time series! There exists an increasing trend (especially in
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employment level) in two series but if we look at the peaks of the 
graph, the expected result can be seen easily. For example in the 
second quarters of the years 1982, 1983, 1894 and 1985, there exists 
some peaks in the wage index and sharp decrease in the employment 
level in the same intervals. This same kind of relation can be seen in 
the second quarter of 1988 very clearly but this time the peak is in the 
employment data. If we look at the tables-3, 4, 5, the negative relation 
can be observed from the negative coefficients of the wage index and 
its lagged values.
In the figure-8, the relation between employment level and the 
interest rates are shown. If we look at the interval between years 1980- 
1988 the positive relation is obvious. In the same interval, the trends of 
the two time series are showing the development same except some 
quarters. After the year 1988 this kind of relation can not be observed. 
In the interval 1988-1991, the relation is completely negative. Since 
1988, there has been important changes in the policies set by the 
government on subsidies and incentives. Incentives to export, some tax 
advantages to the investment and low rated credits from the 
government banks decreased the overall interest rate that is used for 
investments. Consequently, these positive policies affect the 
employment level positively.
At the beginning of the year 1989 there was a great peak on the 
interest rate while there existed a big decrement on the employment 
level. The same relation can also be observed at the beginning of 1990 
and at the end of 1991. Finally as far as the results of regressions are 
concerned, the founded relation is negative between the two time series 
except for the first model (tables 3, 4, 5 and 6).
In the regressions, all of the variables are taken in percentage 
change log form. Because using percentage change form removes the 
trend and yields a stationary data and using log values provide to 
implement linear model like assumed in methodology part. In the 
table-1, all of these data and their percentage changes can be found 
(table-1).
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5. Methodology
In this paper I chose the percentage change log form in employment 
itself as a dependent variable in the estimation. For independent 
variables, I use the lags of the percentage changes in employment, in 
wage index, in price index and in interest rates including their lagged 
values.
Let's begin the model by presenting the well-known maximization 
problem in the economy.
Max U( C )
s.t. W.L = X.P + S
where X is the consumption amount, P is the price, L is the labor 
work, W is the wages and S is the saving.
After maximization, we get a consumption function as
(8) C = C(W, L, P, S)
if the economy is in the equilibrium
(9) Y = C where Y is the production. From the 
Keynesian approach
(10) S = S(Y) 
so (11) Y = Y(S)
it is given that from the eq-7 S = I soY = Y( I )  
from the eq-6 I = I( r ) so
(12) Y = Y( I ( r )) = Y( r ).
From the eq-8, eq-9 and eq-12
(13) Y ( r ) = Y(W, L, P, S) = Y(W, L, P, S(Y))= 
Y(W, L, P)
So the labor work L can be calculated from the eq-13 as
(14) L = L(W, P, r)
From the eq-14 the model can be written as
(15)Lt = aRt + bWt + cPt+ et
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To increase the efficiency of the model, I propose the four different 
version of this model like
Model-1
2 2 2 2 
Lt = C+Xailn(Lt-i)+Xbi In(Wt-i) +Xci ln(Pt-i)+Xdi ln(Rt-i)+ et
i=l i=0 i=() i=0
Model-2
3 3 3 3
Lt = C+Xai ln(Lt-i)+Xbi In(Wt-i) +Xci ln(Pt-i)+Xdi ln(Rt-i)+ et
i=0 i=() i=()
Model-3
4 4 4 4
Lt = C+Xai ln(Lt-i)+Xbi In(Wt-i) +Xci ln(Pt-i)+Xdi ln(Rt-i)+ et
i=0 i=0 i=0
Model-4
5 5 5 5
Lt = C+Xai ln(Lt-i)+Zbi In(Wt-i) +Xci ln(Pt-i)+Xdi ln(Rt-i)+ et
i=l i=0 i=0 i=0
where
C = Constant
Lt = % Change in employment at time t 
Rt = % Change in interest rate at time t 
Wt = % Change in wage index at time t 
Pt = % Change in price index at time t 
et = Error at time t
In the model, all variables are in percentage change format. The 
reason of this is to remove the trend and get the stationary time series. 
If we look at the models 1, 2, 3 and 4 these are similar to each other
20
except for the lag lengths. The reason of changing the lag lengths of 
the variables is to get the optimum estimation and examine the effects 
of the lags of the factors (tables 3, 4, 5 and 6).
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6. Conclusion
In the methodology part, I run four different regressions to get 
an optimum result to explain the change in the employment level in 
private manufacturing industry in Turkey. In four of them, the factors 
are same but the lag lengths are different. All the regressions are 
similar to the VAR ( Vector Autoregression ) model basically. In these 
regressions, the lagged values of the employment itself were used as an 
independent variable to increase the efficiency of the regression.
In these models, the highest F statistics value belongs to the third 
one. By lokking at the tables 3, 4, 5 and 6, the F statistics values 
increase until the model 4. In this model it begins to decline. So the 
results were based on the third model. If we look at the results of this 
regression ( table-5 appendix), the most important factor to determine 
the employment is price level with three quarter lag. The coefficient of 
this factor is negative and it shows that if prices increase, the output 
will decrease three quarters later. For that reason the employment 
level also decreases. If we look at the other coefficients of price level, 
this time we observe the positive relation with employment level ( 
table-5 in appendix). So we conclude that in the short run, the price 
level effects the employment level positively while this relation is 
negative if the lag values are increased. Because, in the short run, 
increasing prices will increase the output and employment level but in 
the long run, high inflation will increase the wage level and this will 
effect the employment level negatively as it was explained in the theory 
part. The reason of the above conclusion can be understand easily by 
analyzing the table-5.
The second important factor for the employment is percentage 
change in real interest rate with one period lag. The coefficient of this 
factor is also nagative. In most of the empirical works in OECD and 
European countries on employment level brought out that the relation 
between interest rate and employment level is negative. This kind of 
relation exists in the second third and fourth models. As far as the 
significance of these coefficients are concerned, this factor has 
negligible effect on employment. Most of the coefficients of interest 
rate are not significant but if we just think the relation between
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employment level and interest rate, the realized results can be thought 
as meaningful. The most important reason of this kind of relationship 
comes from the effects of interest rate on the investment values. 
Increasing interest rates decrease the investment on the sector and 
employer will not be able to increase the employees in his or her 
factory. So increasing interest rate affects the employment level 
indirectly.
The percentage change in price index has always nagative effects 
on employment level in all four models. Because, increasing wages 
decrease the employment level in the sector. In Keyesian model, 
increase in money wages force employment to decline because increase 
in prices to compensate the wage increase is always less than increase 
in wages.
23
Appendix
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Data Thai Used In The Re<^ression
I n t e r e s t  R a t e
Y «*r  e Qu»rt«»r CmplоуичпЬ V c h a n g e  En>p. Wage Іпввж Р.лаі Mag»» I n d e x  ^ Ch a ng e  Wage In d e x P r i c e  I n d e x \ C h a n g e  P r i c e  I n d e x I n t e r e x b  R a t · U s e d  i n  M a n u f a c t u r y C h a n g e  I n t . R a t e
19 7 9 4 7 0 5 9 9 0 56 0 . 8 0 0 7 0 . 0 0 0 1 9 . 0 0 0 3 . 4  73
1 3 0 7 4 2 2 7 . 4 9 4 60 0 . 8 1 5 1 . 9 0 2 7 3 . 6 0 0 5 . 1 4 3 1 9 . 2 0 0 3 . 5 7 9 3 . 0 4 7
1 9Ѳ0 7 2 0 6 9 4 0 - 6 . 6 6 3 60 0 . 0 8 3 0 . 3 7 9 7 7 . 0 0 0 4 . 6 2 0 1 9 . 2 0 0 3 . 5 7 9 0 . 0 0 8
3 2 90 7 9 1 4 . 1 3 0 77 0 .  961 Ѳ.П53 8 0 . 1 0 0 4 . 0 2 6 2 0 . 8 0 0 8 .  134 1 2 7 . 2 6 3
4 3 1 5 3 0 9 5 . 5 5 5 80 0 . 9 3 9 - 2 . 3 2 3 8 5 . 2 0 0 6 . 3 6 7 2 8 . 8 0 0 8 . 1 3 4 0 . 0 0 0
1 3 1 3 9 0 0 - 0 . 4 4 4 8 3 0 .  9 2 2 - 1 . 7 8 3 9 0 . 0 0 0 5 . 6 3 4 3 5 . 3 0 0 9 . 7 2 3 1 9 , 5 3 3
1901 2 3 2 2 9 3 0 2 . 8 5 0 87 0 . 8 7 0 - 5 . 6 6 3 1 0 0 . 0 0 0 1 1 . 1 1 1 3 7 . 5 0 0 1 1 . 9 2 3 2 2 . 6 2 7
3 3 2 3 6 5 2 0 . 2 2 1 94 0 . 8 9 5 2 . 9 0 1 1 0 5 . 0 0 0 5 . 0 0 0 3 7 . 5 0 0 1 1 . 9 2 3 0 . 0 0 0
4 3 2 3 5 5 0 - 0 . 0 3 2 101 0 . 9 1 7 2 . 4  70 1 1 0 . 1 0 0 4 . 8 5 7 3 7 . 5 0 0 1 1 . 9 2 3 0 . 0 0 0
1 3 1 3 5 2 5 - 3 . 0 9 8 10 3 0 . 8 9 1 - 2 . 8 7 2 1 1 5 . 6 0 0 4 . 9 9 5 3 7 . 5 0 0 1 3 . 9 9 7 1 7 . 3 9 9
1 902 2 3 2 7 7 5 6 4 . 5 3 9 119 0 . 9 5 8 7 . 5 3 4 1 2 4 . 2 0 0 7 . 4 3 9 3 7 . 5 0 0 1 3 . 9 9 7 0 . 0 0 0
3 3 3 1 7 9 3 1 . 2 3 2 134 1 . 0 2 7 7 . 1 6 9 1 3 0 . 5 0 0 5 . 0 7 2 3 7 . 5 0 0 1 3 . 9 9 7 0 . 0 0 0
4 3 3 5 0 1 7 0 . 9 7 2 1 39 1 . 0 3 1 0 . 4 2 2 1 3 4 . 8 0 0 3 . 2 9 5 3 7 . 5 0 0 1 3 . 9 9 7 0 . 0 0 0
1 3 2 5 9 7 2 - 2 . 7 0 0 141 0 . 9 2 7 - 1 0 . 0 9 9 1 5 2 . 1 0 0 1 2 . 0 3 4 3 6 . 0 0 0 8 . 1 1 4 - 4 2 . 0 3 2
19 0 3 2 3 5 1 5 9 3 7 . 8 6 0 161 1 . 0 0 0 7 . 0 7 2 1 6 1 . 0 0 0 5 . 8 5 1 3 6 . 0 0 0 0 . 1 1 4 0 . 0 0 0
3 3 5 5 8 5 0 1 . 2 1 1 17 5 1 . 0 4 0 3 . 9 8 1 1 6 0 . 3 0 0 4 . 5 3 4 3 2 . 0 0 0 4 . 1 1 4 - 4 9 . 2 9 8
4 3 5 6 5 2 6 0 .  1 90 18 9 1 . 0 2 7 - 1 . 2 6 9 1 8 4 . 1 0 0 9 . 3 0 8 3 8 . 6 0 0 0 . 3 2 4 1 0 2 . 3 3 9
1 3 5 9 8 2 2 0 . 9 2 4 19 2 0 . 9 2 0 - 1 0 . 3 0 7 2 0 8 . 7 0 0 1 3 . 3 6 2 5 1 . 9 0 0 1 5 . 6 5 7 8 8 . 0 9 5
1 904 2 3 7 8 3 5 7 5 . 1 5 1 221 0 . 8 8 7 - 3 . 6 0 3 2 4 9 . 2 0 0 1 9 . 4 0 6 5 4 . 4 0 0 2 0 . 1 7 9 2 8 . 8 8 1
3 3 8 2 7 0 6 1 . 14 9 2 5 5 0 . 9 6 6 0 . 9 1 6 2 6 4 . 0 0 0 5 . 9 3 9 5 6 . 0 0 0 2 1 . 7 7 9 7 . 9 2 9
4 3 8 0 2 0 0 - 0 . 6 3 4 2 6 9 0 .  9 4 2 - 2 . 4 5 4 2 8 5 . 5 0 0 8 .  144 5 7 . 0 0 0 2 2 . 7 7 9 4 . 5 9 2
1 3 5 9 7 3 9 - 5 . 4 0 2 271 0 . 8 3 9 - 1 0 . 9 8 0 3 2 3 . 1 0 0 1 3 , 1 7 0 5 7 . 0 0 0 2 4 . 7 8 4 8 . 8 0 2
1 9 0 5 7 3 7 6 4 4 7 4 . 6 4 4 321 0 .  9 3 0 1 0 . 9 3 1 3 4 5 , 0 0 0 6 . 7 7 8 5 7 . 0 0 0 2 4 . 7 0 4 0 . 0 0 0
3 3 8 3 2 0 3 1 . 7 9 5 33 8 0 .  97 7 4 . 9 9 2 3 4 6 . 0 0 0 0 . 2 9 0 5 1 . 1 0 0 1 8 . 8 0 4 - 2 3 . 8 0 6
4 3 7 7 5 6 5 - 1 . 4 7 1 3 6 7 0 . 9 4 6 - 3 . 1 2 4 3 8 7 . 8 0 0 1 2 . 0 8 1 5 0 . 1 0 0 1 7 . 8 0 4 - 5 . 2 9 6
1 3 5 8 1 6 2 - 5 . 1 3 9 3 7 6 0 . 8 9 2 - 5 . 7 3 9 4 2 1 . 5 0 0 8 . 6 9 0 4 9 . 7 0 0 2 1 . 5 4 3 2 0 . 4 6 0
1 9 06 2 3 75 3 2 1 4 .  791 411 0 . 9 1 8 2 . 9 1 2 4 4 7 . 7 0 0 6 . 2 1 6 4 7 . 8 0 0 1 9 . 6 4 3 - 8 . 8 2 0
3 3 82 5 9 1 1 . 9 3 7 4 6 5 1 . 0 0 2 9 . 1 8 8 4 6 3 . 9 0 0 3 . 6 1 8 4 6 . 0 0 0 1 8 . 6 4 3 - 5 . 0 9 1
4 3 7 9 7 9 2 - 0 . 7 3 2 5 3 0 1 . 0 7 1 6 . 0 1 7 4 9 5 . 0 0 0 6 . 7 0 4 4 3 . 2 0 0 1 5 . 0 4 3 - 1 9 . 3 1 0
1 3 7 3 2 4 6 - 1 . 7 2 4 5 3 3 0 . 9 9 1 - 7 . 4 0 3 5 3 7 . 6 0 0 0 . 6 0 6 3 9 . 5 0 0 1 0 , 2 4 7 - 3 1 . 8 8 2
19 8 7 2 3 9 3 9 7 0 5 . 5 5 2 . 613 1 . 0 2 6 3 . 5 1 4 5 9 7 . 3 0 0 1 1 . 1 0 5 4 1 . 1 0 0 1 1 . 8 4 7 1 5 . 6 1 4
3 4 0 1 36 1 1 . 8 7 6 69 3 1 . 0 9 1 6 . 2 7 2 6 3 5 . 4 0 0 6 . 3 7 9 4 6 . 0 0 0 1 7 . 5 4 7 4 8 . 1 1 3
4 4 0 6 0 3 0 1 . 1 6 5 80 4 1 . 12 9 3 . 5 5 0 7 1 1 . 9 0 0 1 2 . 0 4 0 4 7 . 8 0 0 1 8 . 5 4 7 5 . 6 9 9
1 4 0 8 4 6 0 0 . 5 9 6 85 1 0 . 9 5 9 - 1 5 . 0 4 9 8 8 7 . 0 0 0 2 4 . 5 9 6 5 5 . 0 0 0 2 0 . 4 0 5 1 0 . 0 1 7
1 9 0 8 2 4 2 3 9 2 5 3 . 7 8 6 97 9 0 . 9 9 3 3 . 4 9 0 9 8 6 . 0 0 0 1 1 . 1 6 1 5 8 . 5 0 0 2 3 . 9 0 5 1 7 . 1 5 3
3 4 2 5 0 6 7 0 . 2 6 9 1 0 3 7 0 . 9 7 6 - 1 . 6 5 6 1 0 6 2 . 0 0 0 7 . 7 0 8 5 8 . 2 0 0 2 3 . 6 0 5 - 1 . 2 5 5
4 4 1 6 0 5 2 - 1 . 9 3 3 13 71 1 . 1 1 2 1 3 . 8 7 3 1 2 3 3 . 0 0 0 1 6 . 1 0 2 7 6 . 3 0 0 4 1 . 7 0 5 7 6 . 6 7 9
1 4 0 69 0 1 - 2 . 3 8 7 1 6 0 0 1 . 1 1 9 0 . 6 2 6 1 4 3 0 . 0 0 0 1 5 . 9 7 7 7 4 . 6 0 0 4 0 . 4 7 4 - 2 . 9 5 1
1 9 09 2 4 2 6 6 4 7 4 . 8 5 3 186 4 1.  141 1 . 9 5 5 1 6 3 4 . 0 0 0 1 4 . 2 6 6 6 5 . 2 0 0 3 1 . 0 7 4 - 2 3 . 2 2 5
3 4 3 6 3 6 7 2 . 2 7 8 2 1 6 2 1 . 2 0 8 5 . 9 3 8 1 7 8 9 . 0 0 0 9 . 4 8 6 6 4 . 2 0 0 3 0 . 0 7 4 - 3 . 2 1 8
4 4 3 0 9 0 3 - 1 . 2 3 4 2 6 2 3 1 . 3 3 5 1 0 . 4 5 6 1 9 6 5 . 0 0 0 9 . 0 3 8 6 0 . 2 0 0 2 6 . 0 7 4 - 1 3 . 3 0 0
4 3 0 0 0 0 - 0 . 2 2 8 3 0 0  7 1 . 3 6 4 2 . 1 9 2 2 2 6 3 . 0 0 0 1 5 . 1 6 5 5 6 . 9 0 0 2 4 . 2 4 3 - 7 . 0 2 3
19 9 0 2 4 4 3 7 6 0 3 . 2 0 0 3 4 4 0 1 . 3 9 7 2 . 4 0 7 2 4 6 2 . 5 0 0 8 . 8 1 6 5 6 . 8 0 0 2 4 . 1 4 3 - 0 . 4 1 2
3 4 4 4 3 5 0 0 . 1 3 3 4 1 2 2 1 . 5 6 3 1 1 . 0 6 2 2 6 3 7 . 8 0 0 7 . 1 1 9 5 6 . 8 0 0 2 4 . 1 4 3 0 . 0 0 0
4 4 7 7 9 9 4 - 3 . 6 8 1 4 4 2 6 1 . 5 2 2 - 2 . 5 9 5 2 9 0 7 . 8 0 0 1 0 . 2 3 6 5 9 . 4 0 0 2 6 . 7 4 3 1 0 . 7 6 9
1 3 9 9 0 9 5 - 6 . 7 5 2 7 П 5 2 . 1 7 0 4 2 . 5 9 7 3 3 0 5 . 7 0 0 1 3 . 6 8 4 6 1 . 2 0 0 2 4 . 4 1 6 - 8 . 7 0 1
1 991 2 3 9 3 4 0 8 - 1 . 4 2 5 8 6 2 1 2 . 2 0 0 5 . 4 0 6 3 7 6 8 . 2 0 0 1 3 . 9 9 1 6 3 . 6 0 0 2 6 . 8 1 6 9 . 8 3 0
3 30 71 6 3 - 1 . 5 0 7 9 21 0 2 . 2 8 6 - 0 . 0 5 8 4 0 3 1 . 5 0 0 6 . 9 8 7 6 5 . 6 0 0 2 8 . 0 1 6 7 . 4 5 8
4 3 7 2 8 9 5 - 3 . 6 8 5 10 38 4 2 . 2 5 4 - 1 . 4 1 6 4 6 0 6 . 7 0 0 1 4 . 2 6 8 7 2 . 6 0 0 3 5 . 8 1 6 2 4 . 2 9 2
»OCS
Tabli^ - /
SOME ÍNDICA TORS OF THE TURKISH MANUFACTURINC INDUSTRY
PERCENTAGE OF PRDUCTION OF MANUFACTURING INDUSTRY TO GNP IN TURKEY
Y e a rs 1980 1981 1982 1983 198A 1985 1986 1987 1988 1989 1990
% 22 23 2A 25 25 25 26 26 27 26 25
PERCENTAGE OF INVESTMENT GOOD PRODUCTION TO ONP IN TURKEY
Y e a rs 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990
% A A A 5 5 5 5 5 5 5 5
PERCENTAGE OF MANUFACTURING INDUSTRY INVESTMENT TO TOTAL INVESTMENT IN TURKEY
Y e a rs 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990
% 29 27 26 24 23 21 20 16 15 13 18
PERCENTAGE OF PRIVATE SECTOR INVESTMENT TO TOTAL CAPITAL INVESTMENT IN TURKEY
Y e a rs 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990
% 1 4 .79 1 4 .5 8 1 5 .6 1 5 .1 2 15.41 1 3 .65 1 4 .2 1 2 .4 8 1 2 .15 11 .05 1 6 .0 2
Table-2
THE RESULTS OF THE REGRESSIONS (model 2)
VARIABLE C O E F F IC IE N T T S T A T IS T IC S
C 0.537 0.246
% Change Employment ( t-1) 0.149 0.843
% Change Employment ( t-2 ) -0.12 -0.65
% Change Employment ( t-3 ) 0.131 0.63
% Change Real Wage Index ( t ) -0.0001 -0.755
% Change Real Wage Index ( t -1 ) -0.0006 -0.711
% Change Real Wage Index ( t -2) -0.001 -1.021
% Cliange Real Wage Index ( 1 -0.0001 -0.117
% Cliange Real Interest Rate ( t ) 0.049 0.755
% Cliange Real Interest Rate ( t-1 ) -0.011 -0.325
% Change Real Interest Rate ( t-2 ) 0.011 0.353
% Change Real Interest Rate ( t-3 ) -0.006 -0.181
% Change Price Index ( t ) 0.109 0.122
% Change Price Index ( t -1 ) 0.567 0.705
% Change Price Index ( t -2) 1.172 1.648
% Change Price Index ( t -3) -2.116 -2.711
oocs
F-Statistics: 1.536
Table-4
THE RESULTS OF THE REGRESSIONS (model 3)
VARIABLE C O E F F IC IE N T T S T A T IS T IC S
C -0.792 -0.359
% Change Employment ( t-1) 0.149 0.843
% Change Employment ( t-2 ) -0.12 -0.65
% Change Employment ( t-3 ) 0.131 0.63
% Change Employment ( t-4) -0.213 -0.125
% Change Real Wage Index ( t ) 0 0.465
% Change Real Wage Index ( t -1 ) -0.0001 -0.711
% Change Real Wage Index ( t -2) -0.001 -1.122
% Change Real Wage Index ( t -3) -0.0001 -0.025
% Change Real Wage Index ( t -4) -0.0001 -0.888
% Change Real Interest Rate ( t ) 0.044 0.915
% Change Real Interest Rate ( t-1) -0.064 -1.339
% Change Real Interest Rate ( t-2 ) -0.037 -0.932
% Change Real Interest Rate { t-3 ) -0.035 -1.03
% Change Real Interest Rate ( t-4) -0.01 -0.337
% Change Price Index ( t ) 1.24 1.304
% Change Price Index ( t -1 ) 0.226 0.236
% Change Price Index ( t -2) 0.788 1.01
% Change Price Index ( t -3 ) -2.134 -2.437
% Change Price Index ( t -4) -0.293 0.309
On<N
F-Statistics; 1.8138
Table-5
THE RESULTS OF THE REGRESSIONS (model 4)
VARIABLE C O E F F IC IE N T T S T A T IS T IC S
C -0.852 -0.556
% Change Emplo^Ttient ( t-1 ) 0.586 0.265
% Change Employment ( t-2 ) -0.45 -0.226
% Change Employment ( t-3 ) 0.225 0.532
% Change Employment ( t-4 ) -0.025 -0.256
% Change Employment ( t-5 ) 0.985 0.456
% Change Real Wage Index ( t ) -0.001 -0.256
% Change Real Wage Index (t -1 ) -0.052 -0.225
% Change Real Wage Index ( t -2) -0.785 -0.455
% Change Real Wage Index ( t -3) -0.122 -0.225
% Change Real Wage Index ( t -4) -0.001 -1.005
% Change Real Wage Index ( t -5) -0.0001 -0.058
% Change Real Interest Rate ( t ) 0.06 1.015
% Change Real Interest Rate ( t-1 ) -0.037 -0.587
% Change Real Interest Rate ( t-2 ) -0.027 -0.421
% Change Real Interest Rate ( t-3 ) -0.08 -1.758
% Change Real Interest Rate ( t-4) -0.021 -0.562
% Change Real Interest Rate ( t-5 ) -0.004 -0.155
% Change Price Index ( t ) 0.93 0.867
% Change Price Index (t-1 ) -0.491 -0.368
% Change Price Index ( t -2) 0.152 0.139
% Change Price Index (t-3 ) -1.964 -1.905
% Change Price Index ( t -4) 0.354 0.257
% Change Price Index ( t -5) 1.222 1.164
o
F-Statistics; 1.607
Table-6
VAR. COVAR. Matrix of Time Series in the Modeis
% Change Emp. % Change Wage Index % Change Price Index % Change Int.Rate
% Change Emp. 11.95 - 0.72 - 2.85 7 .06
% Change Wage Index - 0.72 75.73 - 9.14 - 11.70
% Change Price Index - 2.85 - 9.14 21.93 17.95
% Change In tR a te 7.06 - 11.70 17.95 1064.91
CO
Table-7
NUMBER OF EMPLOYMENT IN PRIVATE MANUFACTURING INDUSTRY
(x  1000)
ro
EMPLOY
% Change In Employment In Private Manufacturing Industry
mm
Fiqure-3
%Change In Real Wage Index
CO
Figure-^f
% Change In Wholesale Price Index
cn
19791980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991
F igure-5
% Change In Inierest Rates Used In Industry
VOm
X 1000
EMPLOYMENT V.S. WAGE INDEX
CO
FigurE-7 EMPLOYME ____ WAGE
X iooo\ EMPLOYMENT V.S. INTEREST RATE
%
Figure-B EMPLOYME ____ INT
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